
CRC 582 / January 1989

0

ARE SATISFACTION AND
DISSATISFACTION REALLY

OPPOSITES? ORDERED
VERSUS UNORDERED

MODELS OF SATISFACTION
WITH MILITARY LIFE

Edward S. Cavin

DTIC
ELECTE
MAY 12 19891

M m A[Div[isinof Hudsnm Institujte D
CENTER FOR, NAVAL ANALYSESE
4407 Ford Avenue - Post O~ffice Box 16268 * Alexandria, Virginia 22302-0268

TV," ioebo mt h hi
em ,lowoh ad o 89 , 011

,• -



APPROVED FOR PUBLiO hR.•LF.ASE; DISTRIBUTION UNLIMITED

Work conducted under contrac N00014-87-C-OJO1.

This Research Contribution represents the best opinion of CNA at the time of issue.
It does not necessarily represent the opinion of the Department of the Navy.



UNCLASS[DD
SECURITY CIJSSIFICATION OF THIS PAGE

REPORT DOCUMENTATION PAGE
it REPORT SECURITY CLASSIFICATION ib. RESTRICTIVE MARKINGS

UNCLASS9MFIED
2a. SCUR[ITY CLASSIFICATION AUTHORIT' 3. OISTRIBUTICN i AVAILABILITY OF REPORT

2b. DECLASSIFICATION i DOWNGRADING SCHEDUL Approved for Public Release; Distribition unlimnited

4. PERFORMING ORGANIZATION REPORT NUMBER(S) S. MONITORING ORGANIZATION REPORT NUMBER(S)

CRC 582

Ga. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION

Center for Naval Analyses CNA Commanding General, Marine Coi-ps Combat Development
Command

6c. ADORESS (City, Site, and ZIP Code) 7b. ADDRESS (City, State. and ZIP Gode)
Warfighting Center

4401 Ford Avenue Quantico, Virginia 22134
Alexandria, Virinia 223G2-0268
8& NAME OF FUNDING C,RGANIZATION 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBFR

Office of Naval Research ONR N00014-87-C-O0)1

kc. ADORESS (City, Staie, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS

80NrhQic tetPROGRAM PROJECT NU. TASK NO. WORK UINIT
800 North Quincy StreetNO.
Arlington, Virginia 22217 55153M C0031

11. TITLE (iic*,e sft x)
Are Satisfaction and Dissatistaction Really Opposites? Ordered Versus Unordered Models of Satisfaction with Military Life

"!2. -.. SO.AL AUhOR(S)

Ed vard S. Cavin

13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (y'ew. U2,f"i Dey) 15i. F AGE COUNT

Final FROM O January 1989 1
i6. SUtPPLEMENTARY NOTATION

17. COSATI CODES 18. SUBJECT TERMS Cra i/wsW.yaddsd)bVkrunl

FIELD GROUP SUB-GROUP -:E:9 EIr51Job sifactio, Mrine Corps personel, Probability distnbution funcions. StA'isucal
-analysis. Surveys I.

0j 08
12 03

19. ABSTRACT (•lhn.n oitv a.~w, Vnswav synmty boms wT
"-- -Z-This paper discusses the degree to which satisfaction and dissatisfaction with military life represent directionally opposite aspects
of the same basic phenomenon. The analysis app'oach is to estimate an unordered model of survey responses regarding satisfaction with
military life from Marine respondents to the 1985 DOD Member Survey. These esimates can be used to test whether satisfaction and
dissatisfaction are opposites with respect to a particular set of variables. l-, ., -

20. DISTRIBUTION ) AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATiON

LI UNCLASSIFIEDIUNLIMITED K] SAME AS HFP. Li DTIC USERS UNCLASSIFIED

22a. NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPIPHONE )dd dA,"e Co4d) 22c OFFIC' SYMBOL

SColonel Preston MCCD

83 APR ediltion may be used until ethausted.
DD FORM 1473,84 MAR AI o•wr edsona ae oIao.'s

SECURITY CLASSIFICATION OF THIS PAGE



CENTER FOR NAVAL ANALYSES
A ,,.i 04 id.u .initae 4401 Ford Avenue - Post Office Box 16268 Alexandria. Virginia 22302-0268 ° (703) 824-2000

24 January 1989

MEMORANDUM FOR DISTRIBUTION LIST

Subj: Center for Naval Analyses Research Contribution

Encl: (1) CNA Research Conribucion 582, "Are Satisfaction and
Dissatisfaction Really Opposites? Ordered Versus
Unordered Models of Satisfaction With Military Life,"

by Edward S. Cavin, June 1988

1. Enclosure (i) is forwarded as a matter of possible interest.

2. This is one of several publicationc prepared in connection with
CNA's Family Service Programs project. This research contribution

examines the degree to which satisfaction and dissatisfaction with

military life represent directionally opposite aspects of satisfaction
with military life.

3. Research contributions are distributed for their potential value in

other studies and analyses. They do not necessarily represent the
opinion of the Department of the Navy.

4. When no longer desired fo: retention, the enclosure should be

destroyed in accordance with current security regulations.

Director
Marine Corps Operations

Analysis Group

Distribution List: Acoesion Fo-

Reverse Page NTIS GRA&T
DTIC TAB
lkawnouwced E5Jus tiflaton lr

Dist rZiut Lon/
Availebl ity Codes

]iva-i azd/or
Dist Spec ail

t-L L ,



Subj: Center for Naval Analyses Research Contribution 582

Distribution List:
SNDL
Al ASST•CNAV, MRA
A2A CNR
A6 HQMCAVN
A6 HQMC M&RA
B1B DPAE
B2G DTIC (2 copies)
B2G NDU
FF38 USNA
FF42 NAVPGSCOL
FF44 NAVWARCOL (2 copies)
FKQ6D NAVPERSRANDCEN

OPNAV
OP-01
OP-11
OP-13
OP-15
OP-81

OTHER
United States Air Force (SAMI)
Department of the Army Library
Army Research Institute
Human Resource Organization
The Rand Corporaiion, Santa Monica
Institute for Defense Analyses



CRC 582 / January 1989

ARE SATISFACTION AND
DISSATISFACTION REALLY

OPPOSITES? ORDERED VERSUS
UNORDERED MODELS OF

SATISFACTION WITH MILITARY LIFE

Edward S. Cavin

= A Aitc
0 

iwii. M t

CENTER FOR NAVAL ANALYSES
+401 Ford Av',,.e- Post Otpc, Box lv2b• •.Aiexandri. V•rg,.in 22302-0268



ABSTRACT

This paper discusses the degree to which satisfaction and
dissatisfidon with military hife represent directionaUy opposite aspects
of the same basic phenomenon. The analysis approach is to estimate an
unordered model of survey responses regarding safisfaction with
military life from Marine respondents to the 1985 DOD Member
Survey. lhesc csu.iinwi, ;Ar USx to i,,. ,,cu .l.. . -
dissatisfaction are opposites with respect to a particular set of variables.
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EXECUTIVE SUMMARY

In research based on Pttitudinal data, there is a pervasive tendency tu measure
satisfaction and dissatisfaction on the same scale, implicitly assuming that they are
degrees of the same thing. The ordinality of attitude survey responses implies that
dissatisfaction is a kind of "negative" satisfaction. But, in many instances, there iý no
necessary logical relationship between satisfaction and dissatisfaction. In fact,
satisfaction and dissatisfaction can be different phenomena, caused by different variebles.

A key variable in a recent study of Marine Coips family programs was whether
family services contribute significantly to the overall satisfaction of Marines with military
life. Overall satisfaction was measured by an ordinally scaled variable taiing as values
"dissatisfied," "neither satisfied nor dissatisfied," or "satisfied." Implicit in this analysis.
however, is a basic assumption that dissatisfaction and satisfaction ame directionally
opposite.

This paper discusses the degree to which satisfaction and dissatisfaction with
military life represent directionally opposite aspects of the same basic phenomenon.
Using data from Marine respondents to the 1985 DOD Member Survey, a statistical
model of satisfaction with military life that does not constrain satisfaction and
dissatisfaction to be directionally opposite is estimated. Estimates from this model
indicate that sattsfaction and dissatisfaction have some similar causes and some dissimiiar
ones. These results therefore suggest that ordered models of satisfaction are not
universally appropriate, and that it may bc ncccssary in particular analyses to consider
satisfaction and dissatisfaction as separate variables.
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INTRODUCTION (This coding scheme emphasizes that R is as iidcx

variable with no) ordinality.)
A key variable in a recent study of Marine Corps

family programs [1] was whether family services con- Let the following model exxpwss the probabilities
tribute significantly to the overall satisfaction of of each outcome Ps a function of a voetor cA indcpcn-
Marines with military life. Overall satisfaction was dcni: variables, x.
measured by an ordinally scaled variable taking as
values "dissatisfied," "neither satisfied nor dissatisfied," G(130 x)
or "satisfied." Implicit in this analysis were two basic P(R = 0) = (10 x) + G(Pl yiT S2 x) ' (1)
assumptions. The fir-, which was examined in another
paper [2], was that there is such a thing conceptually as G(531 x)
overall satisfaction with the military (specifically the P(R = 1) = *W(0 z) + G(j31 x) +G 2x) . and
Marine Corps), as opposed to merely sorie statistical

average of a number of specific kinds of satsfaction. G(5 2 x)
This paper focuses oc'. the second basic assumption: P(R = 2) -- .,•It) + G(132 x)
that satisfaction and dissatisfaction are directionally

opposite aspects of the same basic phenomenon.
where G is a probability distribution function. A

This paper will investigate the degree to which comp-tionaUy convenient distnbutional assumption
satisfactionand dissa action with military life represent is that G is the logistic distribution, in which case
dizrectionally opposite aspects of the same basic equation I specifies a familiar multu|omial logit
phenormeno. Using data from Mane respondents to (MNL) model.t

the 1985 DOD Member Survey, a model of satisfaction
and dissasfaction )Aill Iv estimated that does not If one can estimate the parameters of this model,
constrain these variables to be opposites. (Tlhis papx the hypothesis that satisfaction and dissatisfaction
do.... aid ..cos "-he _ i •.,,.e .con ,,.,.e -L am.. ct%. ar ifes , e-r. . he irred. Oijrcim..-z (R 1 •ind
paper, of whether "sAtisfaction" and "dissatisfaction" are (R 2) will be said to •e opps, ses with respect to x
disinct variables or represen "averages" of a number of if 1 =
types of satiaction or dissatisfaction.) The wu,-
constrained model will be compated statistically to a By estimating the parameters 01 and 5, o-,e can
model that constains satisfaction and dissatisfaction to construct a generalized Wald test (see Amemiya [31)
be opposites. The paper wvil conclude with some for the hypothesis that 1
observations on the usefulness of ordered v(rus un-
ordered rsporns models for atitudinal data. The test statistic

MODEL GW[ =h-)T S v I h(P) , (2)

Suppose that satisfaction or dissatisfaction with
military service is measured by a survey responws
variable taking as values "dissatisfied," "neither satisfied where h(.) is a differentiable constraint function,
nor dissatsfied." or "satisfied." Let these responses be is the vector of estimated parameters, and V is the
iepresented by an index variable, R, which takes values
as follows:

I1. Tus paper presents a mathe narrowly defined Lest of
If res~nse = "neither satisfied nor dissatisfied," whedw. the 0 parametmrs for satisfaction and dissatisfaction

then R =0; are equal to the negauve of t-ch other (i.e., whether
saa.sfaction and dtssmisfaction mar opposites) Clearly, in it
more comprelmhensive effon. the appMprihteneSs of tie MNL
distributional assrnption should be examine& The logistic

specification for this mulunomial model was made purely as a
If response = "satisfied," then R = 2. matt= of convention, based on computationrd conveuunicc.



.sumatad covariance ritalrix of thc paramcters, is vectors pairwise for the Y m I aind Y = 2 outcomes

distribucd as X2 (q) where q is the number of con- (i.e., 0, and 5,), one can see that statistically signifi-

sirqints rcpr.Scxlcd by h(R). cant elements of these vectors generally tend to have
opposite signs and are approximately equal in absolute

DATA magnitude. Intuitively, this should indicate that satis-
fution and dissttisfaction are opposites with respect

The data used for this study are ttc sa.me used in to those variables. On the other hand, therm are two

the origiral study of Marine Corps Family Programs. significant violations of this pattern, which suggest

Thi 1985 DOD Member Survey was based on a dimensions of gricae independence between the

random stratifitd sample of all military mermbers who factor. determining satisfaction and dissatisfaction

were on active duty on 30 Scptember 19M4. The with military life. Specifically, perceived chances for
primary sampling stratum was biavch of service; other a good civilian job have a strong effect on dissatisfac-

strata within service were sex and, for enlisted tion with military life and no effect on satisfaction.

personnel only, length of service (4 to 47 months of while age exhibits precisely the opposite pattern.
service, and 48 months or more). Within these strata,
service members were ;elected randomly. By using a
stratified sample design. it was possible to obtain Table 1. Descriptive statistics for survey data included

larger scruplcs of Marine officcrs and females than in satisfaction model

would be drawn using an unsratified sample, thus

permitting more precise analyses of these groups. A Standard

10-percent random sample of Marine responderts t Variable Mean deviation
the 1985 DOD Member Survey was drawn to yield a
dautset of approximately 1,700 observations. Independent variables;

Table I presents descriptive statistics on the
S.. i .. .. , _ - ..i • ,M. .'.... , ,; - Satisf8Cion with pay and

allowancea 3.00 1.10
variables inclcded are the respondent's age, per- kisfacC 3.00 1.20

ceptions regarding civilian altexnatives available to the satisgactona 3.60 0
respondent, quality of miliauuy effect on family life, C28n.20 6.50
and sealed measures of satisfaction with his military Chances for a good
job.' The dependent variable, which measures sat- civilian iobb 8.60 2.60
isfaction and dissatisfaction with military life overall.
takes the values "neither satisfied nor dissatisfied,' Dependent variabl:
"dissatisfied," and "satisfied" with military Ufe. Neither satisfied nor dissatis-

tied with military life 0.27

ESTIMATION RESULTS Dissatisfied with military life 0.25
Satisfied with military lide 0.48

Table 2 presents maxuium likelihood estimates
of the MNL model specified above. The model fits
tM data reasonably well, with a pseudo R-squared Number of observations 1,652
measure of 0.358.2 Visually comparing the parameter

a. Scaled sabhtaction variable, where
1 - Very dssatisfied
2 - Somewhat dissatisfied

1. These variables basically are the same as those included 3 - Meither sat. hed nor uissatisled
in the ordered model of satisfaction with military life 4-Somewhat satisfied
cstimated in ( I ]. 5 -Very satisfied
2. The concept of goodness-of-fit used is whether the
independert variables included in the model contribute b Scaled pepion variable, where 0 - no harnce of good
significantly to the tiketihood ratio of the MINL model. It ovilian job and 10 - certainty of good ovilian job, it

does not address, except udirectly. the reasonableness of the memnlci weru to leave servce.
logistic distributional assumption.
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Table 2. Estimated parameters of multinomial logit the hypothesis that satisfaction and dissatisfaction arc
model of overall satisfaction wrih military life oppositecs with respect to quality of family environ-

_____________________________ ment. satisfacdon with pay and allowancirs, and joh

Outcome variable satisfaction cannot be rejected (at thc 5-pc-cent lcvcl
Inclopndentof significance).

va riable Dissatisfied Satisfied Therefore, it appears that pemceptions of higher
quality family cnivironimcnit. satisfaction with pay and

(1) Quality of family -0 1 93a 0.2898 allowances, and job sati-sfaction are variables that
environment affect overall satisfaction with military life symmictn-

(2) Satisfadtion with pay -o0283 8 0 .5284 caly, in the sense that a higher value of these vari-
and allowances ables gereraties greater overall satisfaction and a lower

(3) -Job satisf action -0.349a 0.403a value, more dissatisfaction. On the other hand, older
(4) Age 0.007 0.0780 Marines tend to be moic satisfied, but younger Nla-
(5) Chances for a gooo 0.080A 0.022 tines 3rv not, ot~her things equal, correspondingly more

civilian job dissatisfied. Furthermnore, Marines who perceive
better chances for a good civilian job tend to be more

Intercept 1.804 -S.924& dissai~fied. while Marines who periceive poorer
chances are rkjt more satisfied. These observations

Pseudo R-squared:b 0.358 suggest dimensions in which satisfaction and dissatis-
faction with military life are independent.

Number of observations. 1,652
ORDERED VERSUS UJNORDERED MODELS

Test statistic of hypothesis that 01 - for all
variables: 24.89 --X1 (5) In this particular case, it appears that an ordered

model is not an *jni-easonable way to represent the
Tubt slatizfiiý o, hypathas.s that var-iable of interest. because satisfaction and dissatis-

0! = -P2 for variables (1), (2). and (3): faction with military life are directionally opposite
7.25 --X1 (3). with respect to the majority of fth key independent

________________________________ variables. But whait of the more general question of
when to use an ordered model in preference to an

NOTE. The omnitted category for ow ouworne vanable is unordered one7  Of cowt-se. one should require as a
'naither satisfied nor dissatisfied *One such categry must necessary condition for using an ordered model that
be omitted to identify the remaining Warnters. wchid we the underlying phenomenon be consistent with some
cubteg ory enrazao ht~- o h kind of natural order-'ng. But beyond this, one way to

proceed is to consider the consequences of imposing
a Stalisticaity signifivtnt tit the I-peroe*t leve the wrong structure [3]. Suppose that the loss function
b As suggested by Maddaila. pseu.do Rsquared is defined as for incorrect estimatcs of the true P, and 03, par-am-

eters is of the usual squared-error type

(3)
wheom Li is the sample likelihood of a null model (with
only constant terms) and LUis the sarnple likelihaod of Then the associated risk of incorrect estimntes is
the model as estimated

A statistical test of the hypothesis that sausfac- EIj:f) E(3-t2(4)
tion and dissatisfaction are opposites with respect wo
al] of thec explanatory variables rejects that hypothesis:
fth value of the generalized Wald statistic exceeds the which is the usual mean-squared error (MSE). It is
95 percentile point of the X2 distribuuion. However, easy to show that the risk can be decomposed into two

-3-



components: the variance of the estimate 0 around will be estimated than necessary. On the other hand, if
its expected value and the squared deviation of E(0) additional structure, in terms of ordering, is im-
from f3 (i.e., the squared bias). properly imposed, the parameter estimates in general

will be biased. If there are relatively few observations
for each discrete outcome or significant uncertainty

E(I(P3; Is)] = E[P - E(P)] + IE(P) - 13]2 . (5) about model specification, it may be best to accept
some bias ftom using an ordered specification and

minimize the number of parameters to be estimated
This example illustrates the point that the expected (i.e., to trade reduced variance against some bias).
estimation error has two components, variance and However, when using large data sets in which each
bias, that (often) must be balanced against each other. discrete outcome is represented by a number of obser-

vations that are large in relation to the number of
If an unordered model is used when an ordered parameters to be estimated, it probably is best to use

model is appropriate, ine consequence is lost statistical an unordered model and investigate empirically the
efficiency (i.e., greater variance), since more parameters dependence structure among the discrete outcomes.
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